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1. Claims 3-5, 34, 37, 38 and 39 are rejected under 35 U.S.C. 112, first 
paragraph, as failing to comply with the written description requirement. The 
claim(s) contains subject matter which was not described in the specification in 
such a way as to reasonably convey to one skilled in the relevant art that the 
inventor(s), at the time the application was filed, had possession of the claimed 
invention. . 

Fig. 12 discloses the element isolating insulating film [62] having a top surface 
projecting upward above a top surface of the semiconductor layer [61]. It further 
discloses the top surface position of said element isolating insulating film [62] is 
not higher than a top surface position of the gate electrode [64]. However, the 
specification never discloses the gate electrode is a metal gate electrode, and 
said gate insulating film being formed on a top surface and sides of the 
semiconductor layer in each of said element regions which are not covered with 
said element isolating insulating film as claimed in claims 38 and 39. 

The specification never discloses a metal gate electrode as claimed in claim 

3. 

Fig. 12 and the specification (page 54, lines 14-19) disclose the top surface of 
the element isolating insulating film is higher than top surface of the gate 
insulating film and the step amount is at least three times as large as the 
thickness of the gate oxide film. However, the specification never discloses the 
difference in height from said substrate between a top surface position of said 
semiconductor layer and a top surface position of said element isolating 
insulating film is at least three times as large as a thickness of said gate 
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insulating film when the element isolating insulating film having a top surface 
which is lower than a top surface of semiconductor layer as claimed in claim 4. 

The specification never discloses the difference in height from said substrate 
between the top surface position of said semiconductor layer and a top surface 
position of said element isolating insulating film is substantially at least a junction 
depth of said source/drain region when the element isolating insulating film 
having a top surface which is lower than a top surface of semiconductor layer as 
claimed in claim 5. 

The specification never discloses said element isolating insulating film and 
said gate insulating film are formed in different steps as claimed in claim 34. 

The specification never discloses said element isolating insulating film is a 
thermally grown oxide film as claimed in claim 37. 

2. Claims 4 and 5 are rejected under 35 U.S.C. 112, second paragraph, as 
being indefinite for failing to particularly point out and distinctly claim the subject 
matter which applicant regards as the invention. 

Claim 4, lines 2-3, claim 5, line 3, the phrase "a top surface position of said 
semiconductor layer" is unclear whether it is being referred to a top surface of 
said semiconductor layer in line 7 of claim 3. 

3. The following is a quotation of the appropriate paragraphs of 35 
U.S.C. 102 that form the basis for the rejections under this section made in this 
Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in 
public use or on sale in this country, more than one year prior to the date of application for patent in 
the United States. 
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4. Claims 1 , 2, 35 and 36 are rejected under 35 U.S.C. 1 02(b) as being 
clearly anticipated by Yamazaki. 

In regards to claim 1 , Yamazaki shows all the elements of the claimed 
invention in fig. 8F. It is a semiconductor device, comprising: a substrate [101] 
having a semiconductor layer [103] and a trench (the area occupied by the oxide 
film [113, 115c, 116a] (fig. 8c)), said semiconductor layer being an epitaxial layer, 
said trench partitioning said semiconductor layer into a plurality of regions; an 
element isolating insulating film [113, 115c, 116a] provided in the trench for 
partitioning said semiconductor layer into a plurality of element regions, the 
element isolating insulating film having a top surface projecting upward above a 
surface of said semiconductor layer; wherein the element isolating insulating film 
[113, 115c, 116a] is an oxide film; and a MOS type element formed within a 
corresponding one of the element regions and having a gate insulating film [118] 
and a gate electrode [122a] on the gate insulating film [118], wherein: a 
difference in height from the substrate between a top surface position of said 
element isolating insulating film and a top surface position of said semiconductor 
layer is at least three times as large as the thickness of said gate insulating film, 
the top surface position of said element isolating insulating film is not higher than 
a top surface position of the gate electrode [122a], and said element isolating 
insulating film [113, 115c, 116a] and each of said element regions make an 
interface which is substantially perpendicular to the top surface of said 
semiconductor layer. 



Application/Control Number: 10/623,732 Page 5 

Art Unit: 2811 

In regards to claim 2, Yamazaki shows all the elements of the claimed 
invention in fig. 8F. It is a semiconductor device, comprising: a substrate [101] 
having a semiconductor layer [103] and a trench (the area occupied by the oxide 
film [113, 115c, 116a] (fig. 8c)), said semiconductor layer being an epitaxial layer, 
said trench partitioning said semiconductor layer into a plurality of regions; an 
element isolating insulating film [113, 115c, 116a] provided in the trench for 
partitioning said semiconductor layer into a plurality of element regions, the 
element isolating insulating film having a top surface projecting upward above a 
top surface of the semiconductor layer; wherein the element isolating insulating 
film [113, 1 1 5c, 1 1 6a] is an oxide film; and a MOS type element formed within a 
corresponding one of said element regions and having a gate insulating film 
[118], wherein: a difference in height from the substrate between a top surface 
position of the element isolating insulating film and a top surface position of the 
semiconductor layer is at least 10 nm because the height of the top portion of the 
insulating film [113, 115c, 116a] is larger than the thickness of the gate insulating 
film [118] (col. 15, lines 10-14). It further discloses the top surface position of 
said element isolating insulating film [113, 1 1 5c, 11 6a] is not higher than a top 
surface position of a gate electrode [122a], and said element isolating insulating 
film [113, 115c, 116a] and each of said element regions make an interface which 
is substantially perpendicular to the top surface of said semiconductor layer. 

In regards to claims 35 and 36, Yamazaki further discloses a portion of said 
element isolating insulating film [1 1 3] is a thermally grown oxide film (col. 1 1 , 
lines 9-11). 
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5. Claims 3, 4, 34 and 37 are rejected under 35 U.S.C. 102(b) as being 
clearly anticipated by Miyawaki et al. 

In regards to claim 3, Miyawaki et al. show all the elements of the claimed 
invention in figs. 33, 10 and 14. It is a semiconductor device, comprising: a 
substrate [1012, 1013, 1016, 1021] having a semiconductor layer [1013, 1016, 
1021] and a trench (the area occupied by layer [1091']), said trench partitioning 
said semiconductor layer into a plurality of regions; an element isolating 
insulating film [1091'] provided in the trench for partitioning said semiconductor 
layer into a plurality of element regions, the element isolating insulating film 
having a top surface which is lower than a top surface of said semiconductor 
layer; and a MOS type element (figs. 33 and 14) formed within a corresponding 
one of said element regions and having a gate insulating film (the layer with the 
dots) and a metal gate electrode ([1069] is made of tungsten silicide (col. 10, 
lines 10-15)) formed thereon, wherein: said gate insulating film is formed on a top 
surface and sides of the semiconductor layer in said element regions which are 
not covered with said element isolating insulating film [1091'], said gate electrode 
is formed on said gate insulating film, and, a top surface position of said element 
isolating insulating film [1091'] is not higher than a top surface position of the 
gate electrode [1069], and said element isolating insulating film (the vertical 
portion of layer [1091']) and each of said element regions make an interface 
which is substantially perpendicular to the top surface of said semiconductor 
layer. 
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The process limitation of how the semiconductor layer is formed has no 
patentable weight in claim drawn to structure. Note that a product by process 
claim is directed to the product per se, no matter how actually made, In re Hirao, 
190 USPQ 15 at 17 (footnote 3). See also In re Brown, 173 USPQ 685; In re 
Luck, 177 USPQ 523; In re Fessmann, 180 USPQ 324; In re Avery, 186 
USPQ 161; In re Wertheim, 191 USPQ 90 (209 USPQ 554 does not deal with 
this issue); and In re Marosi et al, 218 USPQ 289, all of which make it clear that it 
is the patentability of the final product per se which must be determined in a 
product by process claim, and not the patentability of the process, and that an old 
or obvious product by a new method is not patentable as a product, whether 
claimed in product by process claims or not. Note that applicant has the burden 
of proof in such cases, as the above caselaw makes clear. 

Therefore, the phrase "epitaxial layer" is thus non-limiting. 

In regards to claim 4, Miyawaki et al. further disclose the difference in height 
from said substrate between the top surface position of said semiconductor layer 
and a top surface position of said element isolating insulating film [1091'] is at 
least three times as large as a thickness of said gate insulating film. 

In regards to claim 34, Miyawaki et al. disclose said element isolating 
insulating film [1091'] and said gate insulating film (the layer with the dots). 

The process limitation of how said element isolating insulating film and said 
gate insulating film are formed have no patentable weight in claim drawn to 
structure. Note that a product by process claim is directed to the product per se, 
no matter how actually made, In re Hirao, 190 USPQ 15 at 17 (footnote 3). See 
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also In re Brown, 173 USPQ 685; In re Luck, 177 USPQ 523; In re Fessmann, 
180 USPQ 324; In re Avery, 186 USPQ 161; In re Wertheim, 191 USPQ 90 (209 
USPQ 554 does not deal with this issue); and In re Marosi et al, 218 USPQ 289, 
all of which make it clear that it is the patentability of the final product per se 
which must be determined in a product by process claim, and not the 
patentability of the process, and that an old or obvious product by a new method 
is not patentable as a product, whether claimed in product by process claims or 
not. Note that applicant has the burden of proof in such cases, as the above 
caselaw makes clear. 

Therefore, the phrase "formed in different steps" is thus non-limiting. 

In regards to claim 37, Miyawaki et al. disclose said element isolating 
insulating film [1091'] is an oxide film. 

The process limitation of how said element isolating insulating film is formed 
has no patentable weight in claim drawn to structure. Note that a product by 
process claim is directed to the product per se, no matter how actually made, In 
re Hirao, 190 USPQ 15 at 17 (footnote 3). See also In re Brown, 173 USPQ 685; 
In re Luck, 177 USPQ 523; In re Fessmann, 180 USPQ 324; In re Avery, 186 
USPQ 161; In re Wertheim, 191 USPQ 90 (209 USPQ 554 does not deal with 
this issue); and In re Marosi et al, 218 USPQ 289, all of which make it clear that it 
is the patentability of the final product per se which must be determined in a 
product by process claim, and not the patentability of the process, and that an old 
or obvious product by a new method is not patentable as a product, whether 
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claimed in product by process claims or not. Note that applicant has the burden 
of proof in such cases, as the above caselaw makes clear. 
Therefore, the phrase "thermally grown" is thus non-limiting. 

6. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for 
all obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described 
as set forth in section 102 of this title, if the differences between the subject matter sought to 
be patented and the prior art are such that the subject matter as a whole would have been 
obvious at the time the invention was made to a person having ordinary skill in the art to which 
said subject matter pertains. Patentability shall not be negatived by the manner in which the 
invention was made. 

7. Claim 5 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Miyawaki et al. 

In regards to claim 5, Miyawaki et al. further disclose the MOS element 
inherently includes a source/drain region because MOS transistor must has a 
source/drain region. 

Miyawaki et al. differ from the claimed invention by not showing the difference 
in height from said substrate between a top surface position of said 
semiconductor layer and the top surface position of said element isolating 
insulating film is substantially at least a junction depth of said source/drain 
region. 

It would have been obvious for the difference in height from said substrate 
between a top surface position of said semiconductor layer and the top surface 
position of said element isolating insulating film is substantially at least a junction 
depth of said source/drain region because it depends on the resistance of the 
source/drain region. 
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8. Applicant's arguments filed 1/30/06 have been fully considered but they 
are not persuasive. 

It is urged, in page 10 of the remarks, that the specification (page 42, lines 4- 
5) describes a metal gate electrode. However, the metal gate is only for the 
embodiment in fig. 4K. The specification never discloses the metal gate is good 
for the embodiment in figs. 17A-19C. 

It is urged, in page 10 of the remarks, that the specification (page 54, lines 10- 
12) discloses the structure as shown in fig. 12 "is formed using, for example, any 
of the first to tenth embodiments". However, the specification (page 54, lines 10- 
12) discloses the silicon layer 61 is formed using, for example, any of the first to 
tenth embodiments. It never discloses the embodiment of figs. 17A-19C can be 
used in any of the first to tenth embodiments. Therefore, claims 3-5, 34 and 37- 
39 are still rejected under 35 USC 112, first paragraph. 

It is urged, in page 12 of the remarks, that the silicon oxide films 113 and 
1 16a of Yamazaki are not used to isolate or insulate element regions in 
semiconductor layer 103. It also urged that Yamazaki only teaches that BPSG 
film 1 15c can be used as an element insulating film. However, silicon oxide films 
1 1 3 and 1 1 6a are insulating elements which are considered as parts of the 
insulate element regions in semiconductor layer 103. Therefore, silicon oxide 
films 113 and 1 16a, and BPSG film 1 15c are considered as an element isolating 
insulating film. Yamazaki does disclose the element isolating insulating film [113, 
1 15c, 1 16a] having a top surface projecting upward above a top surface of said 
semiconductor region [103]. 
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It is urged, in pages 12-14 of the remarks, that the area occupied by field 
oxidized film 109V of Miyawaki is not a trench. However, Miyawaki clearly 
discloses a trench formed between two mesas which are formed by 
semiconductor layers [1013, 1016, 1021], Since there is a trench in Miyawaki 
device, Miyawaki teaches the element isolating insulating film [109 V] provided in 
the trench for partitioning the semiconductor layer [1013, 1016, 1021] into a 
plurality of element regions. 

It is urged, in pages 13-14 of the remarks, that an interior side of field oxidized 
film 109V is curved. In addition, an interface between field oxidized film 109V 
and the region occupied by p+ layer 1013, p layer 1016, and p- layer (collectively, 
an element region) is curved. However, fig. 33 clearly discloses layer [109V] has 
two vertical portions formed adjacent to layers [1013, 1016, 1021]. The sidewalls 
of the vertical portions are in direct contact with the layers [1013, 1016, 1021]. 
Therefore, Miyawaki does disclose said element isolating insulating film [109 V] 
and each of said element regions [1013, 1016, 1021] make an interface which is 
substantially perpendicular to the top surface of said semiconductor layer [1013, 
1016, 1021]. 

It is urged, in pages 14-15 of the remarks, that Miyawaki does not disclose the . 
element isolating insulating film provided in the trench for partitioning the 
semiconductor layer into a plurality of element regions. However, as mentioned 
in the previous paragraph, Miyawaki does disclose the element isolating 
insulating film [109 V] provided in the trench for partitioning the semiconductor 



Application/Control Number: 10/623,732 Page 
Art Unit: 2811 

layer [1013, 1016, 1021] into a plurality of element regions. Therefore, claim 5 is 
still obvious over Miyawaki. 

9. THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of 
time policy as set forth in 37 CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire 
THREE MONTHS from the mailing date of this action. In the event a first reply is 
filed within TWO MONTHS of the mailing date of this final action and the advisory 
action is not mailed until after the end of the THREE-MONTH shortened statutory 
period, then the shortened statutory period will expire on the date the advisory 
action is mailed, and any extension fee pursuant to 37 CFR 1.136(a) will be 
calculated from the mailing date of the advisory action. In no event, however, will 
the statutory period for reply expire later than SIX MONTHS from the mailing 
date of this final action. 

Any inquiry concerning this communication or earlier communications from 
the examiner should be directed to Steven Loke whose telephone number is 
(571) 272-1657. The examiner can normally be reached on 8:00 am to 5:30 pm. 

If attempts to reach the examiner by telephone are unsuccessful, the 
examiner's supervisor, Eddie Lee can be reached on (571) 272-1732. The fax 
phone number for the organization where this application or proceeding is 
assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from 
the Patent Application Information Retrieval (PAIR) system. Status information 
for published applications may be obtained from either Private PAIR or Public 
PAIR. Status information for unpublished applications is available through 
Private PAIR only. For more information about the PAIR system, see http://pair- 
direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll- 
free). 

Si F.: 



April 14, 2006 




